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Summary 
Fruit turgor pressure， fruit sizes and distributions of cracking density， skin stress and factor of 
stress concentration of several apple cultivars were investigated in relation to several indices of suscep 
tibility to fruit cracking， e.g.， cracking index， cumulative ratio of cracked fruits and mean cracking 
densities. 
1. Cumulative ratio of cracked fruits (CRC) were determined by im町 rsingthe fru出 ina dih巾
nonionic surfactant (0.1 % Triton X -100) water solution for 72 hours in 1990. Cracking index (cI) and 
the CRC were determined in 1991 by counting and eliminating the cracked fruits every 8 hours during 
the immersing for 40 hours with the same solution. Further， the cracked fruits after the immersing treat-
ments were observed to calculate the cracki時 densit日s(number of fractures per c凧 CD)at each region 
separating the fracture pattern and the mean cracking densities， e.g.， the mean cracking densities of ring 
fracture (MDR) ， that of lengthw悶 fracture(MDL) and that of the both fractures (MDR十MDL).Posi 
tively significant correlations were found between these indices of the susceptibility. It may be recog-
nized based on these indices that 'Akane¥‘Nero 26'，‘Ohrei' and 'Rals' were highly susceptible to fruit 
cracking and 'S.D.¥‘R.D ¥and ‘Redspur' highly resistant 
2. The susceptibilities to fruit cracking by the continuous immersing treatment for the 72 hours 
were significantly and positively correlated to the fruit pressure (p)ー Thesusceptibilities to fruit crack-
ing by the cracking index method were 田 gativelycorrelated to the fruit cross diameterω) and the 
fruit length (fruit transverse diameter， b) and positively correlated to the shape index of fruit (a/b) 
3. Distributions of the relative value of skin stress acting in the direction of longitudinal arc 
(σL・t)， that of latitudinal arc (σ/f.t)， the factor of stress concentration in the direction of longitudinal 
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arc (FSCL) and that of latitudinal arc (FSCH) were analyzed by a computer-dほit悶 rsystem町.The 
skin stress acting in the direction of longitudinal arc were concentrated extremely around the stalk cavi-
ties and to some extent around the calyx ends al over the cultivars. In contrast， the skin stress acting 
in the direction of latitudinal arc were concentrated to some extent around the equators and diminished 
toward the both ends al over the cultivars. The mean values ofσL.t，σL.t， FSCL and FSCH were sepa 
rated by Duncan's multiple range test among many cultivars at several regions on fruit surface 
4. The cracking densities (CD) by the immersing the fruits for the longer time in 1990 had higher 
levels than that for the shorter time in 1991. The rises in CDs at most representative regions on fruit 
surface in the 2 years corresponded to the increase in skin stresses at the same regions in many culti-
vars. However， this correspondence was not found by the abundant secondary fractures in the some cul 
tivars‘Fuji' and ‘Senshuh' had high cracki時 densities(CD) around the stalk cavities (i and j points) 
which cultivars frequently suffer from some natural and special crackings， e.g.，“Tsuruware" or the sur 
face crackings around the stalk 
5. The susceptibilities to fruit cracking were correlated positively and significantly to the crack-
ing densities of several regions， e.g.， the densities of the ring fractures around the calyx end and at the 
side， and that of lengthwise fractures at the region from the terminal shoulder to the side. However， the 
susceptibilities to fruit cracking were not correlated to the values of the skin stress or the factor of 






































Fig. 1. Natural fruit cracking in ・Ralls¥Upper






Winesap' 46)， 'Cox's Orange Pippin' 31)，‘千秋'及び‘陸
奥'の内部裂果51)で調査されている.気象条件と裂果発
生との関係については， 'Stayman Winesap' 46)， 'Cox's 
Orange Pippin，40)，‘千秋，3) ・ふじ'及び‘陸奥'の内部裂
果51)で，土壌系統及び土壌水分と裂果発生との関係に































































X-I00の 0.1%水 (20'C)を用いて， 1990年に リンゴ11
品種の各々約50個に72時間連続浸漬処理を施し，最終裂
果率(累積裂果率， cumulative ratio of cracked fruit， 
CRC)を調査した.さらに， 1991年に同じ浸漬水を用い
Table 1. Origins， rootstocks， trainings and date of measurements of apple cultivars used 
Cultivars Origin Rootstock Training Date of measurement 
Akane J onathan X W orecester Pearmain M 26 Central leader Aug. 26-28 
A.S. P. Found in USA M.prunザ01叫 Open center Aug. 9-11 
M.R Found in Canada M.p叩 nifolia Open center Sep. 17-19 
Ohrei Golden Delicious X Delicious M.p叩 nifolia Open center Oct. 23-25 
Ohrin Golden Delicious X Indo M.pru担ifol叩 Open center Oct. 16-18 
Jonathan Esopus SpitzenbergX? M. prunifolia Open center Sep. 28-30 
Rals Found in USA M.prunザolω Open center Nov. 6-9 
G.D. Chance Seedling in USA M26 Central leader Oct. 3-6 
S.D Bud sport of Delicious M. prunifolia Open center Sep. 26-28 
R.D. Whole tree sport of Delicious M.prunifol切 Open center S叩 28-30
Redspur Whole tree sport of S. D M. prunifolia Open center Sep. 28-30 
Jonagold Golden Delicious XJ onathan M. prunifolia Open center Oct. 11-13 
Senshuh Tuhkoh X Fuji M 26 Central leader Sep. 17-19 
Tsugaru Golden Delicious X ? M.p間"が01切 Open center Sep. 9-11 
Nero 26 Oonathan X Goal) X Richard Delicious M26 Central leader Sep. 9-11 
Fuji Rals X Delicious M26 Central leader Nov. 11-14 
Hokutoh FujiXMutsu MM 106 Central leader Oct. 31-Nov. 1 
Mutsu Golden Delicious X Indo MM 106 Central leader Oct. 10-12 
Yohkoh Seedling from Golden Delicious MM 106 Central leader Oct. 3-5 
4-23 FujiXMahe 7 (Not recorded)' Harvesting time 
Tsurunotamago (Not studied)' (N ot recorded) Harvesting time 
Kohgetsu (Not studied) (N ot recorded) Harvesting time 
Tohkoh Golden Delicious X Indo (N ot recorded) Harvesting time 
P.G (Not studied) (Not recorded) Harvesting time 
Hanaiwai (Not studied) (Not recorded) Harvesting time 
Gara Kid Orange Red X Golden Delicious (Not recorded) Harvesting time 
Z Author et al. can't find Y Not recorded at the sampling 
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なる加重係数 (8時間 9.16時間:7. 24時間 5.
32時間 3.40時間:1)を裂果数に乗じ，この積算値
を求めた.50果全てが8時間以内に裂果すると仮定した





















nsity of ring fracture， CDRn)と平均縦状亀裂密度
(cracking density of lengthwise fracture， CDLn)を計算
し，さらにこれらを開裂型別に加算し 9で割った値を
それぞれ果当りの平均値，すなはち，平均輪状亀裂
密度 (meancracking density of ring fracture， MDR)およ
び平均縦状亀裂密度 (meancracking density of leng. 
thwise fracture， MDL)とした.この 2者を加算して 1果
当り両型の平均亀裂密度 (MDR+MDL)とした.なお，
¥c \ 「 J\e~ ( )ぐ/d a (as) 
つ↓ Lコ×一 ¥ ¥r(' ，¥ '， ¥ 十 jJ宍吠 tr f r.， -' -)(~ ~ ，'. ¥ '~ 
Rotation axis 
Fig， 2. A diagram showing radius of curvature in the direction of longitudinal arc (rL) ， that of latト
tudinal arc (rH) at an arbitary point on a outline of a vertical section of a fruit， several inde-
pendent variables (a， r， and θ) used in the analysis of distribution of surface stress based on 
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Fig. 3. Time courses of cumulative ratio of cracked 
fruits (CRC) by the cracking index method 























σL =P (r2-a2) / (2rt'cos 8) 
























σL・t=P(戸-a2)/ (2r-cos 8 ) (4) 1.裂果感受性の指標聞の相互関係と裂果感受性の品
町・t=(p-<1L't/γL)作 (5) 種間差異
σL 'k=P (~ -a2) / (2rR'cosθ(6) 第2表に1990年の72時間連続浸漬処理による裂果感受
σH'k= (P!R-<1L 'k!r.) TH (7) 性の指標 (CRC，MDR， MDL及びMDR+MDL)を，第3
t=k'R (8) 表に1991年の裂果指数測定方法によ る各指標 (CI，CRC， 
ここで rLは経線方向の曲率半径，旬は緯線方向の曲率 MDR， MDL及びMDR+MDL)を示した.裂果指数 (CI)
半径， パま回転軸と表面上の各点との距離，aは回転軸 は開裂するのに要する時間の長短の要因をも含み，これ
と肩部との距離 8は曲率円の中心線と赤道面とのなす を含まない累積裂果率 (CRC)よりは感受性の指標とし
角度である(第2図).また， 第2図中のたはがく筒の て鋭敏なものと考えられている48) また1990年及び














Table 2. Cumulative ratio of cracked fruits (CRC)， mean Table 3. Mean cracking index (Cl)， cumulative ratio of 
density of ring fracture (MDR) ， mean density of cracked fruits (CRC)， mean density of ring 
lengthwise fracture (MDL) and MDR + MDL by fracture (MDR)， mean density of lengthwise 
the continuous immersing treatment for 72 fracture (MDL) and the MDR + MDL by the 
hours in several cultivars of apples in 1990 cracking index method for 40 hours in several 
and that of natural crackings of‘Ralls¥cultivars of apples in 1991. 














94.1 0.354 0.041 
100.0 0.842 0.048 
98.0 0.568 0.047 
100.0 0.501 0.029 
100.0 0.823 0.065 
59.1 0.142 0.006 
68.0 0.155 0.008 
77.2 0.238 0.011 
95.8 1.073 0.011 
87.7 0.217 0.059 

























88.89 100 0.0637 0.0095 
13.33 24 0.0036 0.0032 
8.67 26 0.0076 0.0025 
31.56 44 0.0685 0.0122 
12.44 36 0.0130 0.0051 
21.11 30 0.0164 0.0036 
45.56 70 0.0144 0.0056 
20.89 44 0.0150 0.0082 
2.22 8 0.0032 0 
1.11 2 0.0005 0.0005 
0.67 2 0.0006 0 
4.44 8 0.0014 0.0033 Senshuh 
Nero 26 ， Unit: No. of fractures weighted per cm t:'.: 
I'UIl 
68.89 100 0.0424 0.0143 

















y Cracked fruits on a tree naturally from the biginning . ~J 
Mutsu 
Yohkoh 











(第4表， r山 1). しかし，1991年の各指標聞では相Eに
9.56 22 0.0068 0.0016 




1991年の CIあるいは MDLとの問， 1990年の MDRと
1991年の CRC，あるいは MDR+MDLとの問， 1990年
のMDR+MDLと1991年の MDRあるいは MDR+MDL
との聞であり(第 4表 r向 1，r，2・y4.r z3.y3. r向 5"r向 3，
r z5，yS) ，総じて平均縦状亀裂密度 (MDL)との聞の相関
は低かった.これは平均輪状亀裂密度 (MDR)に比較し
Table 4. Coefficients of correlation (r) between several cracking susceptibilities by the continuous immersing 
treatment for 72 hours in 1990 (CRC: z2， MDR: z3， MDL: z4 and MDR+MDL: z5).and by the crack. 
ing index method in 1991 (CI: yl， CRC: y2， MDR: y3， MDL : y4 and MDR十MDL: y5) in several cul. 
tivars of apples. 
r，2.yl 0.951輔南 r z3.yl 0.388 r ，4 .yl 0.642*Y rz5.yl 0.676* 
rz2.y2 0.624 r ，3.y2 0.643本 r ，4 .y2 0.504 r ，5 .y2 0.718* 
r z2.y3 0.485 r ，3 .y3 0.910軸* r ，4 .y3 0.104 rz5.y3 0.882*軸
rz2.y4 0.819輔 X r，3.y4 0.022 r z4. y4 0.671* rzS，y4 0.295 
r ，2 .y5 0.536 r ，3.y5 0.900神本 r ，4 .y5 内0.151 r z5.y5 0.893判事
rz2.z3 0.414 r z3.z4 0.108 r z4 .z5 0.437 r z5.z1 0.708* 
'.y and X indicate P<0.001， P<0.05 and P<0.01 (t-test)， respectively 
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Fig. 4. The corelations between the cracking index (CJ) ， cumulative ratios of cracked fru山 (CRC)
and mean cracking density (MDR + MDL) by the cracking index method for 40 hours in 16 cul-
tivars of apples in 1991. 
て，両年，ほぽ全品種と も平均縦状亀裂密度 (MDL)が 図版D)では亀裂密度は平均しでも高 くなり ，CIはそ
低かったためであると考えられる(第2.3表) さらに， れほど大きくならないものと考えられる.
1990年の CRCは長時間浸漬のためどの品種も高い値に Byersらの 3日関連続浸漬処理によると累積裂果率は
なった(第 2表)ことから，指標としてあまり的確では ‘紅玉'が80%. ‘Stayman'が52%，'C.D.'が40%，及び
ないものと思われる. ‘York'が32% 他の5品種は 0%であり 16) 本実験結
これまで報告されたリンゴ品種の裂果感受性の同一条 果(第 2表)より全体に低い結果のように思われる.こ



















‘国光図版A)では Clは大きく ，亀裂密度は低くなっ さい品種として ‘あかね¥‘旭‘祝1‘紅玉1‘国光・及
たが，これとは逆に亀裂が一部の果実に発生するが，発 び aネロ26号'が，果形指数が大きい品種として・あか
生した場合には亀裂が密集する品種(たとえば， ‘ふじ， ね ‘旭1・紅玉 ‘国光ジョナゴールド'及び‘ネロ
735 
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Plate. Fruit crackings by the immersing treatment for 72 hours in several cultivars of apples in 1990 
A:‘Ralls'， B :‘Yohkoh'， C :‘Mutsu'， D :‘Fuji¥E:‘Ohrei¥F:・Ohrin'
The upper， the middle and the lower part of the individual cultivar indicates the calyx end， the 
side and the stalk cavity， respectively. 
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Table 5. Means of water potential of fruit (ψ)， osmotic potential of the juice ( ts)， turgor pressure of 
fruit (P)， fruit cross d山 neter(a)， transverse diameter (b) and shape index of fruit (a/b) in 
several cultivars of apples in 1991. 
Cultivars 件(MPa) 仇(MPa) P(MPa) a (cm) b (cm) a/b 
Akane -0.31 aZ 1. 45 bc 1.14 d 7.46 g 6.05 h 1. 233 a 
M.R. -0.28 a 1.38 c 1.10 d 8.62 bcd 7.00 fg 1. 230 a 
A. S. P. -0.28 a -1.46 bc 1.18 cd 7.33 g 6.67 g 1.105 cde 
Ohrei -0.28 a -1.62 a 1. 34 ab 7.55 fg 7.85 cd 0.962 g 
Ohrin 0.28 a 1. 54 ab 1. 26 bc 8.95 bc 8.58 ab 1. 042 ef 
Jonathan -0.24 a 1.48 bc 1.24 c 8.03 def 6.74 g 1.192 ab 
Ralls -0.24 a 一1.60a 1. 36 ab 8.12 cdef 6.75 g 1.186 ab 
G.D -0.32 a -1.41 c 1.09 d 8.59 bcd 7.78 cd 1.104 cde 
S.D -0.28 a 1. 50 bc 1.22 c 8.69 bc 7.76 cd 1.119 cd 
Jonagold -0.24 a 1. 29 cd 1.05 de 9.03 b 7.88 cd 1.142 bc 
Senshuh -0.32 a 一1.43c 1.11 d 8.02 ef 7.27 ef 1.099 cd 
Tsugaru 0.20 a 1.28 d 1.08 d 8.53 bcd 7.64 de 1.116 cd 
Nero 26 -0.27 a 1.22 e 0.95 e 8.16 fg 6.82 fg 1.192 ab 
Fuji -0.21 a 1.65 a 1.44 a 9.01 b 8.08 bcd 1.114 cd 
Hokutoh -0.21 a -1.27 d 1.06 de 9.89 a 8.71 ab 1.091 cdef 
Mutsu 0.24 a -1.52 ab 1. 28 bc 9.61 a 9.07 a 1. 058 ef 
Yohkoh -0.21 a 1. 47 bc 1. 26 bc 8.97 b 8.29 bc 1.081 cdef 
Z by Duncan's multiple range test (5% level) 
71 
Table 6. Coefficients of correlation (r) between several susceptibilities by the continuous immersing treatment for 
72 hours in 1990 (CRC: z2， MDR : z3， MDL : z4and MDR + MDL : z5)， by the cracking index-method in 
1991 (CI: y1， CRC: y2， MDR: y3， MDL : y4 and MDR + MDL : y5) and several factors (P: xl. a: x2， b : x3
and a/b : x4) in several cultivars of apples in 1991 





r z2. xZ 一0.228 r z3.x2 -0.308 rz4.x2 r z5. xZ 
r zZ.x3 -0.085 r z3.x3 
r z2.x4 -0.079 r z3.x4 
ryl.xl -0.336 r y2.x 1 -0.370 r y3.xl 
r yl. x2 -0.556* r y2. x2 -0.466 r y3.x2 
r yl守x3 -0.618* r y2. x3 -0.544* r y3.x3 
r yl司x4 0.577* r y2. x1 0.536* r y3. x4
Z and y indicate P<O.Ol and P< .05 (t-test)， respectively 
-0.101 r z4.x3 
-0.177 r z4 .x4 
-0.265 r y4司xl





















が認められた(第 5表).これらの数値と裂果感受性と 見られた原因については不明である.ただし. 1991年の
の相関関係を第6表に示した. 1990年の長時間浸漬処理 裂果指数 (cI)及び累積裂果率 (CRC)と果径指数との問
による各指標と膨圧 (P)との聞の相関は高かったが(第
6表 r山 1，r山 1).果実の大きさや果形指数との聞に

























Fig. 5. The correlation between cracking index 
(CJ) and shape index of fruit (a/b) in 13 


















































( 2式と 3式).このことは球表面の応力が内部圧 (p)
と球半径(戸)の積とに比例することでも理解できる
(8式). 
6L= σH= (p・γ*)/ (2t) (8) 
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Points on fruit surface 
Fig. 7. D凶 ributionsof surface stress acting in the direction of longitudinal arc (σL・t，open circle) ， 
that of latiudinal arc (σH・t，closed circle). cracking density of ring fracture (CDR， open bar) 
and that of lengthwise fracture (CDL， closed bar) on the representative regions on the fruit 







たとえばFSCL とj点の γ(果こうの半径)との間に r=
-0.719**キの点の γとの聞に r=一0.723* * の高
い負の相関関係が，また， b点の γLとの聞に r=0.658




ル)， i点で約 35-55 mm . MPa， b点で約 35ー 70mm'
MPa，胴部の各代表点で、約 15-25mm'MPaであった
各代表点の町・tの全品種を通じての変動幅は E点で約
24 -43 mm . MPa， f点で約 25-45mm' MPa， g点で約
20-35 mm' MPaであったのに対 して， J点で約 2-8
mm'MPa， b点で約 2-7mm'MPaで、あった.
第2図及び (2)ー (5)式から，Pの大小を度外視しで
もくぼみ部の σL.tもし くは FSCLはくぼみ部 (θ <0)
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Fig. 8. Distribut削 ISof surface stress (σL • t， and σ1 • tけ)and cracking dens比
(CDR， and CDL) by the cracking index method for 40 hours in several 









かったものの b点と C点のていあ部の半径 acとの間に
正の相関関係が推察された.さらに，FSCL とe，f ，g点














































る各代表点の平均亀裂密度である CDRb-j(白棒グラフ) か， 第7図の傾向とは大いに異なった.全体的に σH・t
とCDLb-j(黒様グラフ)の分布を対応させて示した. の分布と縦状亀裂密度 (CDLb-) の分布との聞に多く品
浸漬時聞が長かった場合(第 7図， 1990年)には，短かっ 種(‘あかね¥‘祝‘G.D¥‘王林¥‘ネロ26号'及び‘陽
た場合(第 8図， 1991年)より亀裂密度は全体に高くなっ 光，)に良い対応関係が認められたが，逆に O'L.tの分布
た. 1990年では，応力分布と輪状亀裂密度 (CDRb-) と と輪状亀裂密度 (CDRb-)の分布との間の関係は a紅
の聞にはおおよそ密接な対応関係が認められた(第 7 玉¥'S.D.'及び‘ふじを除いてあまり密接でなく，輪状
図). '千秋'を除く他の品種ではていあ部の大きい σL• t 亀裂密度が高い部分で縦状亀裂密度が高かった(‘王










































7) また，このことは， 1990年調査の ‘ふじの 1点と J
点及び‘千秋'の j点の輪状亀裂密度 (CDR)あるいは
1991年の調査の‘ふじの J点の輪状亀裂密度及び‘千秋'








もののみを示した. σL.t b-j及び {1H.tb-jは裂果感受
性のいずれの指標との聞にも有意な正の相関関係が認め
Table 7. Coefficients of correlation (r) between several susceptibilities by the immersing method for 40 hours in 
1991 (CI: y 1， CRC: y2， MDR : y3， MDL : y4 and MDR + MDL : y5) and cracking densities at representative 
points on fruit surface (w : CDR， v : CDL and u : CDR + CDL) in several cultivars of apples. Subscript of 1， 
2， 3， 4， 5， 6， 7， 8 and 9 ofw， v and u indicate the point of b， c， d， e， f， g， h， i and i， respectively 
r yl司wl 0.565*' ry2.wl 0.437 r y3句wl 0.886神本y r y4守wl 0.523 ry5.wl 0.857神本
r yl.w2 0.232 r y2.w2 0.157 ry3.w2 0.761輔 X r y4 .w2 0.487 r y5.w2 0.739紳
ryl.w3 0.686柿 r y2.w3 0.544* r y3.w3 0.843柿本 r y4 .w3 0.489 ry5.w3 0.810柿*
r yl.w4 0.795輔* r y2.w4 0.791神本 ry3.w4 0.801神事 ry4.w4 0.862幹事 r y5.w4 0.838柿*
r yl守w5 0.694韓 r y2.w5 0.782輯* r y3.w5 0.551本 r y4 .w5 0.849軸事 r y5.w5 0.620* 
r yl.w6 0.616* r y2.w6 0.728軸 r y3.w6 0.557* r y4 .w6 0.825神* r y5.w6 0.621* 
r yl.w7 0.797和伸 ry2.w7 0.865神本 ry3町w7 0.376 r y4 .w7 0.550宇 ry5.w7 0.420 
ryl.w8 0.156 r y2.w8 0.079 r y3.w8 0.146 ry4.w8 -0.193 r y5.w8 0.093 
ryl.w9 一0.257 r y2.w9 一0.303 r y3.w9 一0.072 ry4.w9 -0.445 r y5.w9 一0.139
r yl.v3 0.853*輔 r y2.v3 0.773柿 r y3.v3 0.810梓* r y4.v3 0.721韓 r y5.v3 0.822神*
r yl司v4 0.614* r y2. v4 0.662神 r y3， v4 0.693柿 ry4.v4 0.869神 * r y5.v4 0.745神
r yl.v5 -0.018 r y2.v5 -0.112 r y3.v5 0.375 r y4.v5 0.148 r y5.v5 0.293 
r yl.v6 0.433 r y2.v6 0.459 r y3.v6 0.672輔 ry4.v6 0.645* r y5.v6 0.688柿
r yl.v7 0.500 r y2.v7 0.518 r y3.v7 0.466 r y4.v7 0.540* ry5.v7 0.498 
r yl.v8 -0.045 r y2.v8 -0.060 r y3.v8 -0.257 r y4. v8 0.040 r y5.v8 -0.231 
r yl .v9 ー 0.255 r y2.v9 -0、333 r y3.v9 -0.266 r y4.v9 -0.138 r y5.v9 -0.250 
r yl .ul 0.579* r y2.ul 0.448 r y3.ul 0.885神本 r y4 .ul 0.518 
-
r y5.ul 0.851神事
ryl.u2 0.232 r y2.u2 0.157 fy3.u2 0.761柿 r y4.u2 0.487 r y5.u2 0.739柿
r yl.u3 0.707柿 r y2.u3 0.568* r y3.u3 0.853判事 r y4.u3 0.515 r y5.u3 0.822帯同
r yl.u4 0.750韓 r y2. u4 0.762輔 r y3守u4 0.779柿 r y4守u4 0.875 r y5.u4 0.821輔*
r yl.uS 0.707柿 ry2.u5 0.797柿* r y3， u5 0.588* r y4.u5 0.877神キ r y5.u5 0.657* 
r yl.u6 0.600事 ry2.u6 0.691柿 ry3.u6 0.637* r y4.u6 0.825柿* r y5.u6 0.690柿
r yl.u7 0.790神事 r y2.u7 0.850神本 ry3.u7 0.440 r y4.u7 0.606本 r y5.u7 0.483 
r yl.u8 0.125 r y2.u8 0.053 r y3.u8 0.059 r y4.u8 0.179 r y5、u8 0.020 
r yl.u9 -0.303 r y2.u9 -0.363 r y3.u9 -0.119 r y4. u9 -0.472 r y5.u9 -0.184 
， y and X indicate P<0.05， P<O.OOI and P<O.OI (t-test)， respectively. 
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Table 8. Coefficients of correlation (r) between several susceptibilities by the cracking-index 
method in 1991 (CI: y 1.CRC: y2， MDR : y3， MDL : y4 and MDR + MDL : y5) and factor 
of stress concentration (FSCH: t， FSCL : s and FSCH + FSCL : q) at representative points 
in several cultivars of apples. Negative or non-significant coefficients of correlation 
were ommited in the table. Subscript of 1. 2， 3， 4， 5， 6， 7， 8 and 9 of t， s and q indicate 
the point of b， c， d， e， f， g， h， i and i， respectively 


















r yl ，08 
られなかった.また，ほとんどの各代表点の FSCL及び
FSCH についても同様であった.ただし.1991年の調査
の裂果指数 (CJ)と FSCt•b • FSCHh. FSCLh + FSCHh及び
FSCLi + FSCHi との間に(第 8表の ry1，sl.ry1，ι r y1，07. 
r yl ，q8) . 累積 裂 果率 (CRC) と FSCLb • FSCLc. FSCHh • 
FSCLh + FSCHh• 及び FSCLi+ FSCHiとの間に(第 8表の
r y2.s1. r y2，必 ry2仏 ry2.q7. r y2.q8.) .平均輪状亀裂密度
(MDR)とFSCLh+ FSCHhとの問に (ry3.q8) .縦状平均亀









FSCII • σL • t及び σH'tとの聞には相関関係か官められな
かった56) また，オウトウ 8品種の20時関連続浸漬処









































1 .界面活性剤 TrironX -100の0.1%水溶液を用い
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